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mall Shop Secures Low Costs 


Aluminum Shop Built for Economical Production —- Drags for Crankcase 
Castings Molded on a Jar-Ram Rollover Machine and 
Copes Are Made on a Pattern Board 


BY H. E. DILLER 


\ ER | tiie rormation ol! forts have bee made to merger the held the tendenky 1 consoldat« nas 
the Ste« orporation in 1901 the smaller independent steel companies to been less marked, but the drift toward 
tendency f the metal working secure the economical advantages of vast larger wnits has been decided. Many 
industry has een more and resources and shipping points in ‘he companies with a daily capacity of more 
more to consolidate and increase the centers of the various steel consuming than 100 tons are operating either in 
ize of production units Recently ef- regions of the country. In the foundry single foundries, or in a number of 
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( PLAN OF THE SHOP SHOWING THE RELATIVE POSITIONS OF THE VARIOUS DEP rmMy 
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ARE BAKED IN RACK 


OVENS 


CORES 


rYPE 


railroad at a slightly higher level than 
the land on which the foundry 1s bull 
nd thus the sand may be _ taken 
from the railroad cars and dumped 
through the top of the sand storage 
shed Metal is taken direct to the 
metal room in the foundry Oil a 
ves n ank CaTs 
While the rawr id affords imple ta 
cilities for incoming supplies it seldom 1s 
used for shipping castings Practically 
ill thie company $s orders are from 
Cleveland ms ind the castings af! 
shipped by — truck ver paved = road 
wn average distance of less than twenty 
five miles 
Lowet rover than usually 
experienced in a large city was anothe! 
factor which had an fluence in the 
lect I he Pa sville sit (jt 
< earlv every employe hired had 
» b 1ught we to do lis work, but 
in ficient force soon was organized 
On ad is kept dow through the 
l I ral it\ il plant ul 
: 

» sta the plant t smallest s 
standard 1 r designed by H. WK 
| son Co eveland rected 
\ sid ull and end wa 

t eri nent nst t l vit 
c r locks and _ ste sash “he 
walls wer steel frame 
to wide for future expansio The 
rinal bixlding vers the irea DO 
x 120 feet shown in the upper lett 
hand f I Fig ] together 
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with the extension including the fur- 
nace and metal rooms built of perman 
nt construction, and the 25-foot wide 
eanto in which the shipping and trim 
ming rooms are located. Later the 25 
foot leanto on the right end was added 
to provide more molding space and to 
rouse the knockout and = sand-mixing 


rooms. In future extension the end leanto 


vill be swung around in line with th 
ne at the side, and the foundry will 
© continued from the end, keeping the 
id wall of permanent’ construction. 


In addition to the building shown in 


houses 


Fig. 1, a small frame buildisg 
the acetylene generator The temporary 


shed used by the builders for an_ ofhes 


ind to house building materials, has been 


converted into a pattern shop where 
patterns are repaired 


A study of the layout will furmsh 


1 clear idea of the operation of the 


shop. The core department is _ located 
beside the office, in the corner of the 
building It is equipped with benches 
for nine coremakers and with two hand 
rollover core machines built by the In- 
ernational Molding Machine Co., Chi 
cago. The machine is used for the pro 
duction of the larger cores Both men 
ind girls are employed on the benches 
Cores are dried in two single-ended 
rack-type ovens and one of the drawer 
type built by the Foundry Equipment 
Co., Cleveland \ foundation for a 
third rack-type oven has been laid 
These ovens are all oil-fred trom a pit 
in the rear Each oven holds two 
racks which are handled with a_ hand 
lift truck Thi with some of th 
racks may be seen in Fig. 3 which 1s 


1 general view of the core department 
[he ovens are fired steadily during the 
lay and before quitting tme they are 
illed with cores and the burners are 


turned off The residual heat of the 
ovem dries the cores so that they may 
be taken out the following morning 
ready for the molds 

Sand Brought im at Night 
Sand is brought to the benches in 


wheelbarrows from the sand-mixing 
room at the opposite corner of the 
bulding. Nearly all this work is done 
by the night watchman New | sand 


is thrown into the bin from the outside 
through trap doors and is shoveled out 
»— the bin through openmgs at the 
tloor level A bin 3 feet high be- 
tween the knockout room and the sand- 
mixing room serves for the used sand. 
The core sand which is_ knocked 
from the castings is thrown on a screen 
which covers the sand bin in the knock- 
out room. The fine sand _ talls through 
to the bin and the larger pieces roll 
off the screen to the floor of the knock 
out room toward which the = screen 


slopes. It is then carried to the 
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for which the company has ample land, 
Sand is shoveled from this bin as from 
the one contaming new sand. All sand 
for cores is mixed in a machine built 
by the Standard Sard & Machime Co., 
Cleveland Local lake and bank sands 
are used tor cores The molding sand 


is secured trom the region around Con 


neaut, O 


Separated 


work is divided into two 


Molding 
sections separated by an 


Fig. 1. At 


used in 


aisle shown in 


present seven air speezers 


! department 


made on 


are the yermch-work 


and the floor work is nearly all 
a jar-ram machine with a power rollover 
attachment, 


Molding 


built by the 
Machine Co., 


pattern-draw 


International 


Chicago. This floor is served by a 1 
ton traveling crane with an &)-foo* 
runway and 22-foot span built by the 
Euclid Crane & Hoist Co., Euclid, O 


Operations involved in making a 


crankcase for a six cylinder automobile 


engine are highly interesting showing 


how work can be co-ordinated to 


duce good results 


The method of making the drag clear 
is illustrated in Fig. & which shows 
a drag rolled over and the pattern 
plate partly swung back into position 


After the pattern plate is reiurned to 


a horizontal position the two molders 


working on the drag lift a flask in piace 


and clamp it firmly to ‘the plate with 


Aluminum 


hese 


C clamps and _ wedges. 


flasks are used on this machine 


are firmer and more rugged than woodet 
flasks, and the metal has a high salvage 
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value when the flasks become too~ badly 
worn 
molder 


\fter the flask is clamped, ofe 


draws the four horn gates from the drag 


previously made by engaging a lug on 
each gate pattern with a hook, catching 
tt by two holes drilled in each side 


[These gate patterms may be seen at the 


lett near the end of the flask in ig 
Ss The position of two of them 
relation to the pattern shown at 4, 
Fig. 6, which illustrates a casting after 
it has been taken from the mold The 
molder who draws the gate patterns 
also sinks the mold where necessary. 
In the meanwhile the second molder has 
dusted parting over the mold, and _ set 
the denseners, or chills as they are some 
times called, and the gate patterns as 
well as ore ramup core which forms 
a pocket in the gear housing. | ll i 
denseners are used emg placed mn 
heavy sections where they join livhte 
ones to cool the heavy section more 
rapidly and cause it to set quickly 
preventing it trom cracking. One of the 
denseners in an arm of the crankcas 
may’ be seen at B, Fig 8& Ph ) 
holes shown in this lensenet ire 
countersunk and whe filled with | 
serve to hold it in ) rmily 
(Y%her denseners ar unchored in’ the 
sand by nails cast partly them. U 
ally aluminum ce a ised, but 
in some places in t lrag, iron denserers 
are employed on acco t { eir greater 
veight which keeps them from rising 
The molders then riddle some sand 
on the pattern and wk it with their 
hands nae the gat uttern Chwis 
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riser and gate sticks and then mor 
sand is shoveled into the flask. This is 
rammed around the gate and riser sticks 
and under the flask 
handles and the flask is illed 
sand One mar 


n tramps this sand wit 


bars with th 


with 


his feet, while the other molder I 
‘ope previously made. When 


rammed, six men 


} } 
poard, 


moved opposite 
hown in 


opp sate 


ARE LIFTED OFF THE PATTERN BOARD AND 
HORSES, FOR FINISHING 


} , 
Mask 


ot sand 


and 1s : 
ached and the flask roll 


crane 
sand 
clamps have been taker 
vn by pow 


appomn 


alsit 


( ores brought to t 


ie drag on trays 
two men, and placed 


position tor the 


carried ‘by in a 


mvement molder who and the 
them in the mold. Fig 


OWS cach side 


i¢ 


shown 
gates is a sand trap 
this row drags, with noted in Fig One 


man then 
ther molder 


one drag ready 


In the drag, part of whicl 


foreground, the 


t 


made 

with the end 

sand S€ when the mold 

where needec ing, sand driven 

Shown in th cores have is t d well around the settle in the 
small trimming co 


been set Sixteen 
including 12 for forming the holes 
he push rods 

these 
lig 
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The prints 
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AS WELL AS FLASKS AND MOLDS ARE CARRIED BY GRAB 
HOOKS ATTACHED TO THE CRANE 
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casting when the 


mold is_ filled 
The smaller 


castings are made on 
machines in the 
er, except that 





wer squeeze usual mani 
designed and 
atented flask is illustrated 








FOR CRANKCASE CASTINGS ARE MADI 
ROLLOVER MACHINI 


I Cé rmin } temperature 
furnaces Mon es 
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a \ ] if becomes T 
Balti 


alumint 
made 


copper in 
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hardening al 


loy 

done by melt 
crucible furnace 
pouring equal weight 
luminum melt an open-pot 


Light Alloy 











DRAGS ARE SET ON THE FLOOR IN A ROW AND CORES ARE CARRIED 
TO THEM ON TRAYS 












arburize Synthetic Cast Iron 


Experiments Made in Introducing the Commercial Forms of Carbon 


Details 


of Operations and Results Outlined—Effects of Slags and the 








HIS 


the manufacture of 


study ot carburization in 





synthetic 
cast iron was carried on be 
cause otf the lack ot definite 
information regarding the factors which 
influence carburization. Steel scrap = in 
the form of turnings, punchings, and 
clippings comprised the melting stocks 
The following studies were conducted 
with the hope of determining some ot 
the factors that influence the carburiza 
tion of iron in making synthetic cast iron 
They first were made in a small 2-elec 
trode pit-type furnace, which held about 
1) pounds of metal and took an input 
f about 50 kilowatts. The cross section 
of the crucible was 9 by 15. inches, 


electrodes 


Three-inch square graphite 
were used The furnace was first lined 
with magnesite brick and the bottom 
and sides then faced with magnesia 
alumina spinel containing 2.5 parts 
dead-burned magnesia and one part alun 
dum. The power input to this turnace 
corresponds to 2000 kilowatts per ton ot 
metal, or 50 kilowatts per square toot 
of hearth area 

Realizing that this furnace was over 
powered, a larger furnace was con 
structed and used in repeating the ex 
periments performed in the 50-pound fur 
nace The larger turnace was of the 
roofed, tilting type It held 300 pounds 
of metal and took power at the rate 
of 75 to 100 kilowatts 
was lined with magnesia. brick and 
covered with magnesia-alumina spinel 
The sides and roof were made ot cor 
undite brick, a highly aluminous fire 
clay, experience having shown that this 
brick gave more satisfactory results than 
silica’ brick [The cross section of the 
hearth was 17 x 24 inches. Two 3-inch 
round graphite electrodes were used. The 
power input corresponds to about 600 
kilowatts per ton of metal, or 35 kilo 


watts per square foot of hearth area 
W n the lurnace was preheated to 
ibout 400 degre ( ent LOO0 kilow itt 
hour er ton w quired tor melting 
ind carburizing to > pet nt carbon 
Conside vy its sila ize, It would seem 
that the irnace was t overpowered to 
a large degree. The power factor was 


about 96 per cent during all of the ex 


periments 
The electrode consumption was at the 


Paper presented at the general meeting of the 
American Electrochemical society he'd in Bal 


9 


tumore, April 27 to 29 


Various Elements Contained in Iron Are Studied 


BY CLYDE E. WILLIAMS AND C. E. SIMS 





Problem Well Studied 
*LECTRIC furnaces as applied 
to the gray-tron foundry appear 

to have two distinct fields; the one 

as an adjunct to the cupola and the 
other for producing synthetic gray 
iron from the cheaper forms of stee 
and tron scrap. In this latter process 
it is essential to introduce readily the 
correct amount of carbon. This has 
presented some difficulties. There- 
fore, the results of the studies of 
this subject made by Messrs. Wil- 
liams and Sims, having the resources 
of the U. S. Bureau of Mines at 
their disposal, ts of vital interest to 
those engaged m or contemplating 


the production of synthetic cast tron. 











rate of 11 pounds per ton of iron. Part 
of this consumption was due to oxidation 
of the electrode at the root since no 
cooling rings were used 
Commercial Forms I:imployed 
To determine the relative values ol 


the various carburizers, most of the com 


mercial forms of carbon were employed 
for comparison. The list includes graph 
ite, resistor carbon, charcoal, coal-tar coke 
low-ash coke, high-ash coke, silicon cat 
bide, calcium carbide, and a_ lime-coke 


mixture to stimulate formations of cal 


cium carbide No anthracite coal was 


The experiments cover many runs both 


in the small pit furnace and in the larger 


tilting furnace For the work in the 
pit furnace mild steel turnings were used 
is the raw material This material 1s 
similar to that used by Keller in making 
ynthetic cast iron Fifty pounds ot 


turnings per charge were used in all of 


the runs. In all tests the carburizer was 

crushed to pass a 10-mesh screen. 
Before charging, the furnace was pre 

heated to a_ red_ heat The order ot 


About 20 


pounds of the « arge, consisting of al 


charging was follows 
ternate layers of steel turnings and car 

burizer, was put in the furnace The 
urrent was then introduced, and the re 

mainder of the charge added as rapidly 
is melting progressed. When the entire 
charge was melted, a sample for chemi- 
cal analysis was ladled out and poured 


into a graphite mold l-inch square and 





l inches long Some ot the meta 
was also poured on the concrete floor and 
covered with diatomaceous earth to pr 
vent chilling This latter piece was later 
broken and its fracture examined. Sam 
ples for analysis and fracture were taker 
every 10 or 15 minutes and when the 
tracture showed no further change, 
was assumed that conditions had ap 
proached equilibrium and the charg: 
was tapped 

In many of the runs in which the 
carburizer was added with the cold 
metal, the first sample taken after the 
charge was molten contained over 3 per 
cent carbon Therefore, to investigate 
the rate of carburization in the lower 
concentrations of carbon, it was neces 
sary to melt the turnings in the absence 
the carburizer, and then, after the 
first sample had been taken, to add the 
carburizer to the surface of the molten 
metal It was more difficult to melt 
the steel turnings without the carburizer 
than with it, due to the relatively higher 
melting point of steel. The ferroalloy 
and other additions were usually made 
with the first portion of the turnings 
but at times they were made after the 


metal had been melted 
flways Added in Excess 


The carburizer was always added in 
excess of the amount theoretically neces 
ary; usually it amounted to about 10 or 
12 per cent of the weight of steel turn 
ings In such a small furnace it was 


tound to be a distinct disadvantage, t: 
have too thick a layer of carburizer on 
the surface of the melt, because the cur 
rent would be carried through the car 
burizer without directly heating the metal 
Hence, a laver of carburizer about 
inch thick was kept on the = surface 
making sure, however, that there wer: 
no bare spots of metal exposed. 

For experiments in the larger furnace 
steel scrap in the form of boiler punch 
ings and clippings was used, instead of 
the less pure steel turnings. The boiler 
punchings and clippings carried in size 
from 1 to 10 inches, were uniform in 
composition, and contained 0.05 per cent 
sulphur and phosphorus, 0.5 per cent man 
ganese, 0.5 per cent carbon and 0.2 pe: 
cent silicon 

A charge in the large furnace consisted 
of 300 pounds of steel scrap and about 
20 pounds of carburizing material. The 
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furnace was preheated by placing a picce 


of electrode in the bottom and drawing 
un arc on it. Then about 200 pounds 
of the steel scrap and 10 pounds of the 
carburizer were charged, the carburizer 
being placed so that some of it rested 
between the pieces of steel and some 
lay on top acting as a cover. The fur- 


and 
when most of the charge had melted an 


nace was operated by direct arcing, 


additional 100 pounds of steel scrap was 
added. The the 
idded at intervals. The addition of ferro- 


rest of carburizer was 


silicon and other alloying material was 
made just before the metal was entire y 
melted. 


The electrodes were controlled by 
means of a drum and worm gear op 
erated by hand. In order to insure arcs 


ot equal intensity on both electrodes, two 


ordinary incandescent lamps were placed 
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runs were not usually more than 50 de 


grees apart. 

The experiments performed in the 50 
pound furnace were repeated in the 300 
pound furnace. In all 78 individual melts 
been 

all 


cannot 


were made Conclusions have 
results obtained in 


All the data 
and therefore, on 


the 
tests 


drawn from 


ol these 


be reproduced here, ly 


results of the typical runs shown. 


The Fig. 1 


which forms 


are 


curves in show the 


different 


rates 


at ot carbon art 


1 
i 


absorbed in molten iron and the relative 


these varieties carbon as 


The dotted 


indefinite 


values of ol cat 


burizers portion otf any 
the 
between 
been 


Tor 


curve 1s and covers melt 


period The carburization 


Oo 
ing 


0.5 and 2.5 per cent carbon has 


largely ignored in this 
the that, 


absorption is so rapid that no appreciable 


investigation 


reason throughout this range 








391 





difference in the of carbon 


amount in- 
troduced whether melting small _ steel 
turnings or comparatively large boiler 
plate clippings. The extreme slowness of 


the peneration of carbon in the 


t cementa 
well known It is, 


tion process is there 
fore, very probable that in making syn 
thetic cast iron most of the carburization 
takes place after the steel has melted 

Comparison of the different varicti 
tf carbon showed as follows 

Graphite—A grade of granular resistor 
graphite was used in the tests. Graphite 


always gave a rapid rate and a _ high 
degre of carburizati practically 
every case excelling all the other forms 
I carbon. The superiority oO! graphite 
over granular resistor carbon or coal-tar 


coke, which is similar to petroleum coke 
was not great. Curbe B, Fig. 1, shows 
the carburization curve for graphite rl 
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FIG RATE OF CARBON ABSORPTION WHEN USING DIFFERE NT FORMS OF CARBON—SILICON ABOUT 2 PER CENT: OTHER 
IMPURITIES LOW FIG RATE OF CARBON ABSORPTION AT LOWER CONCENTRATION OF CARBON-—TESTS 
MADE IN SMALL FURNACE ON IRON CONTAINING 2 PER CENT SILICON 





on a shelf near the meter board. These 
had a common connection to the tetal 
bath and each a seperate connection to 
one electrode Thus, the brilliancy ot 
the filament of each lamp was proportiot 

al to the voltage drop between the bath 


and the electrode to which that lamp was 


connected. This arrangement provided 
a sensitive and convenient means of regu 
lation, assured smooth electrical opera 
tion, and thus made comparable the re- 
sults obtained in the various runs. 

The temperature of the bath of metal 
was taken at intervals throughout each 
run. An optical pyrometer made by the 


Leeds-Northrup Co., Philadephia, was 


used, two readings being taken by sight 


ing first upon freshly-exposed metal and 


next upon the carburizer Tuese two 
readings checked closely. rhe tempera 
ture was maintained fairly constant 
throughout all of the runs. It ranged 
between 1350 degrees and 1450 degrees 
Cent. and was seldom higher or lower 
Integrated temperatures for the various 









lifference in the various materials could 
be found This is illustrated in Fig. 2 
In these runs the metal was melted in 
the absence of carbon and then graphite 
ind charcoal, respectively, were intro 
luced In each case the carbon in the 
iron increased from O08 per cent to 2.7 
ner cent within 10 minutes hese were 
50-pounds charges, melted in the small 
pit turnace 
Nat Solution Rapid 

The tests just described and _ other 
similar ones show that the rate of solu- 
tion of carbon in molten iron is rapid, 
but naturally diminishes as the satura- 
tion point is approached. Furthermore, 
observations seem to indicate that car- 
burization during the melting-down peri 


od is accomplished, not in the solid iron 
but in the liquid iron as it gradu- 
the 
which at first is present in large excess. 
the de- 


shown little 


phase 


ally forms and mixes with carbon 


experiments here 


that 


Results in 


scribed have there is 














Steep pitch of the curve and the high 
percentage of carbon obtained are par 
ticularly noticeable Che high apparent 


lensity ot graphite undoubtedly assists 
it im obtaining good contact with the 
metal; its low ash content also un 
questionably improve its carburizing 
power as is later brought out more fully 

Charcoal—Curve D, Fig. 1, shows the 
rate of carburization using charcoal in the 
large furnace. Much lower absorption of 
carbon is shown here than in the char 
coal curve in Fig. 2, which was obtained 
trom a test in the small pit furnace 
There was much better contact between 
the charcoal and the metal in the small 
furnace than in the large one All the 
tests have shown that good carburization 
is possible only when good contact be 
tween the charcoal and the metal is ob 
tained. Because of the light, porous na 
ture of charcoal there is much difficulty 
in keeping it in good contact with the 
molten iron, especially near the arc or 
in the presence of a slag The layer 
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I¢ EFFECT OF ASH CONTENT OF CARBURIZERS ON THE RATE OF CARBON ABSORPTION—CURVES NO FROM TESTS 
I POUND PIT FURNACI NO. 2 IN POUND ROOFED FURNA( FIG RELATIVE RATE OF CARBON 
ABSORPTION WHEN USING COAL-TAR RESIDUE AND ARBORUNDUM FIRESAND 
charcoa ce batt I ith « é } ( pI ' 
thick as to prevent the are trom pen the maximum carl ( ent obtained < ting the ca er\ to kee] 
trating t the metal In some typ in the being little over 3 pe ent I nate conta vith the metal 
nace notably the pit tvp hut [1] COKE is § ly eTr1o tnat h etic he rh ¢ if I lw carbo 
ce working continuous) charcoa an investigati ‘ eas WW ul lissolves and the relative amount ot ash 
! d give satistactory results lertaket Analys howed that the coke ecomes larger. Graphite resistor carbor 
far A nd @ranu ( Tames 25 per ash and Wa val-tar coke, petroleum coke nd cha 
rbon—The coal tar coke, made by the — suspected that the trouble was due to this oal should be desirable carburizers be 
distillation f coal ta was obtained high ash_ content Further exp ent cause < their low ash_ content O 
irom a cal creosoting plant, and con unquestionably proved that the high these, the denser varieties should be 1 
ined ron / to aA p cent volatile Was the caust ( 1t\ tl erred 
atte d thar 4 per cent < h | ¢ \ coke containi Pp ¢ bide kK xperiments with <« 
similar to petroleum coke and any ash gave much be carb tl thar rundum firesand (an impure - sili 
reference made to it should apply equa lid the 25 per ce ash coke, but ‘ rhide) proved it to be an_ efficient 
y to petroleum coke Curve 1, Fig. 1 carburization tha did the we ash means of introducing both silicon and 
hoy that coal-tar coke gives excellent coal tar coke Fig shows the relative carbon into tron Inasmuch as the pr 
carburization, more neat ly approaching rates in degrees carhi at ! portion o1 silicon to carbon in silicot 
grahite than anything else that has been tained with these cokes carbide is roughly 2 to 1, it cannot be 
ised. Fig. 3 shows a comparison of Results obtained the small and in’ used for introducing all of the required 
coal-tar coke with some other cokes. the large  furnac« re sho These carbon because too much silicon would 
(;ranular resistor carbon containing 5 per curves illustrate detrimental effect result It would also be too expensive 
ent ash has given results similar to 1 ash, and show the absorption of for this purpose. However, its cost for 
those obtained with the coal-tar coke carbon decreases as the ash content o introducing silicon would almost equal 
High-ash coke—During the early ex the carburizer increases The ash be- that of ferrosilicon and it would have 
periments a high-ash coke was used for ing a component part of the structure ot uided advantage of effecting some car 
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} - : . > le leo > . 7} ~ . } ‘jhe ’ hy . . 7 nt tr te ? ] 
wurization. Fig. 4 shows the results o less the effect of the slag was being In these experiments ie effect of si 
a test in which a high-ash coke and _ particularly considered, the surface Of con in the absence of other added in 
silicon carbide were used in conjunction. the metal was kept as free from slag purities was first studied Then the 
The scrap steel plate was melted with as_ possible The effect of high-ash coke ffects of sulphur, phosphorus, and mat 
1 cover of the coke and held molten for has already been discussed—see Fig. 3. ganese in the presence of about 2.0 p 
an hour. Previous experience had shown The ash from this coke consists essent cent silicon were investigated nough ot 
that after an hour there would be practi lly of alumina and_ silica Curve f/f the impurity was introduced dic 
cal ! rthe absorption of carbon’ Fig. 5, shows the effect of a high silica ffect, but not « g i \ 
from this coke. At this point, indicated alumina slag upon carburization with low m concentrat that ht be met 
y the arrow the curve, carborundum ash coke (coal tar coke) This slag practice Ithoug! tances a 
iresand was thrown < the melt, with was accidentally introduced by the fusing usually large at i sed 
he result that the absorption of cat of part of the furnace lining Result t tensiiv th ffect 
ol continued 1! ipid \ ntil 3.9 per cent I other tests indicate at tarding cl ; 
irbor } id been re iched ( irbon and tect oO! siliceous slags upon ( nut i ; 
lice vi taken up by the tron in the tion s Althoug t 
t 0.8 p cent carbon to 1.55 High-lin slags hav practic th uspect that ‘ 
1x ( t silicor vhich ery close arm effect du to the phy ical ctiot tent « combined « ) thre 
to the proportion oO Cal to sihcon m {f tending » prevent contact However t ts t \ peat | 
licon carbide Assuming that the car if conditions are right f the ftormatio practicall e fhe t 
undun or ind conta 7% per cent cal in lim n nid « ¢ , 
45 
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| Percent Silicon Time From Start of Heat -Min 
It AMOUNT OF CARBON DISSOLVED BY IRON CONTAINING VARIOUS AMOUNTS OF SILICON OTHER CONDITIONS 
BEING SIMILAR—POINTS DO NOT INDICATE SATURATION VALUES 14 S—RELATION BETWEED 
CARBON ABSORPTION AND SULPHUR CONTENT 
al ‘ F recove in the iron burizatio1 Curve B lig > shows the te conta oe 0.2 > O and p Cel 
tl siliconcarbide as silicon and cat results of tests with low-ash cokeanda Curves B and C in Fig. 6 show the 
bon was 75 per cent. lime slag. Calcium carbide was formed rates of carborization « teel containing 
In most cases it may be noticed that DY the are, thus causing rapid introduc- 2.0 and 0.2 per cent silicon respectively 
the last point in the “curve is slightly “ © carbon into the iron In an The curve for 7 per cent silicon is not 
lower than the preceding point The Other test using calcium carbide and car shown here, but its ype is much the 
last point is taken from the analysis of bon, carburization was still more rapid ~aine as the slopes of curves B and (¢ 
the pig sample, and other poimts are Curve C is taken from an experiment in’ Thus it is seen that in these tests the 
taken from the analysis of the samples which calcium carbide alone was used as content of silicon had 1 effect upon 
obtained in the graphite mold. Due to the carburizet The carbon content ot the rate of absorptior {i earbon by 
the slow rate of cooling of the pigs. th iron mecreased rapidly and then molten iron 
those which contained large amounts of stopped. Only 50 per cent efficiency oft The curve in Fig. 7 shows the re 
silicon or carbon ejected graphite’ as the carbon in the carbide was obtained, lation between the carbon and _ silicon 
kish and hence contained less carbon than Showmg that either a large excess of contained in the metal obtained in the 
their equivalent samples which were cast carbide must be used, or that carbon three runs made for the purpose of 
in small molds, and therefore cooled too '™™ be charged along with the calcium. comparing the effect of — silicon The 
rapidly to permit the formation of so Curves E and G, Fig. 5, show the ef- joints on the curve represent the analyses 
much graphite. The difference ordinarily '&*t ©! lime on a high-ash coke . Car of samples that were taken a few min 
amounts to about 0.1 per cent carbon. burization proceeded fairly rapidly at utes before the charge was tapped. The 
first, but practically stopped until the samples were chilled quickly that no 
Effect of Slaas first slag. which had by now largely graphit was ejected during cooling 
In general all of the tes have shown increased in silica and alumina trom the These values therefore represent the 
that slags interfere with carburization. ®Sh, was replaced by a tresh lime slag irbon contained in the liquid iron and not 
This interferente is due to the physical In studyi g¢ the effects of the com the cold pix The curve was drawn 
effort of the slag in. preventing con mon impurities in cast iron, it has been [ Pass above the point corresponding to 
tact between the carburizing material and found that innumerable combinations and per cent silicon, because complete satu 
the met Theretore, in the tests un- concentrations from them are possible (Concluded on Page 422) 
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carbon and graphite in the two se 
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terest has been aroused 





ing and a number of theories to ex 
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Mixing Ladle Was Not Used 
By M. DeGlee 
Scr ; MacuineE Snore & Founpryr 
( rrort, Miss 
I rt For ( \pi 
you mention a prece olf casting wil 
two different structure \ act 











fill the mold while 1 metal fro 
first ladle was solidifying lror it 
this latter ladle would | hot 





N ILLUSTRATION of a 
: | Theories and Facts 

iron casting showing a clos 

erain on the drag side and an 
open grain in the cope section was f close and open grain in the same 
published in THE Founnry April 1 
that the casting 
been poured from 
The micrographs showed a marked first ladle had partly 


difference in the structure, as might 


the composition of the metal was 
that the phosphorus’ was © slightly 
lower in the metal with the open 
grain, and in the metal with the close 
grain the combmed -arbon was 


islghtly lower The principal dif- 


at ome time from 











will float on fluid iron 


First Metal Chilled after Pouring and 
Later Was Annealed 


ExplainFreak GrainStructure 


Various Theories Offered for Cause of Close and Open Grain in the 
Same Gray Iron Casting Agree That Metal Must Have 
Been Poured at Different Times 





metal im the ladle 


the cold mold and 
a fine grain However, 


came heated \by th 









hilled by 
fied with 
mold be 


pouring 


The casting was finally completed by 


tresh iron, possibly 


count of being the 


of another ladle. This 


entering a warm 


some solid but. still 
not chilled like the 


but solidified much 


I ac 
a oul 
meta 
top oO 
yn, was 

lave 


slowly, 6 


that it acquired a coarse-grained struc 


ture The botton 


have been cold en 


top layer was added, 


of the two  lavers 


doubtedly sufficiently 


time to prevent the 


ing 


The larger percentage 


and lower combined 


lower layer may be 


being kept at the 


perature for a longer 
addition of the extra 


it at this particular 


cooling Chus its 


caused by refinement 


austenite crystals 
cation in the cold 


nere cer] ; rn ‘ 
’ i 


tt as compared with 


Vas aut ) ( imn 


the hot upper layer 


graphite is produced 








Oxides 


may not 
when the 
prevent union 
was un 
at that 
thorough mix 


graphite 


m the 
by Hts 


graphitizing tem 


by the 


metal above 


of its 


gTam wa 


primary 


sobdih 


while the 
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plugging up of the gate 
from the ladle the 
half full, and opened again 


by using a fresh 


ted by the 
with scum 
mold was 


when 
with a rod or 
ladle of hot 
latter 

The 
metal 
fore the 

That 
siderable 


either 
metal from the cupola, 
being 

the 


be- 


frequently 


that 


the method 
fracture shows 


chilled 
metal 


used 


first had somewhat 


second entered. 


there have been con- 


the 


must 


oxide on first metal to 
reaction with the 


shown ‘by the 


give a vigorous 
carbon of the second is 
fact that this portion contained a con 
siderably percentage of car- 
which distributed 


The coarser 


lower 


bon was uniformly 


grain size of the upper 


slower rate of 


hot, 


portion is due to its 


cooling caused by the solid low- 


er portion 


Had there been but a thin skin of 


oxide on tthe first’ metal, the reaction 
would have been but slight and con- 


fined to a narrow zone at the poin 


ing or the two where part al de 
carbonization took place with forma 
tion of gas and consequent blowholes 


his condition found quite often in 


pouring ingovs, a leaky stopper or 


splashing in the mold causing 


portions 
to adhere in the upper part of the 


mold, 


gy oxidized 


freezing instantly and becom 


\s the mold fills up, the 


carbon of the hot metal reacts with 
+h ] ] syrt ; +} +o} 

tre oxidized surtace or the catcn, t 
t 1s called This cat adheres more 


or less firmly, sometimes stripping 
the 


gener 


off in the bloomer or scabbing in 


smaller mills, but the defect 


ally shows plainly in the finished bar 

In the foundry there are no sub 
sequent processes which bring out a 
defect so clearly, and if there were, 
this condition of open and closed grai: 
m the metal would be shown to be 
more common than is supposed. Visu 
al examiunatio1 is about the only 
T >; we have resent o judging 
« ( st e¢ withou re Ing t To re 

C1 the eory 1eT ¢ rutlined 
vith t : ( uppearanc: whi 

1st ] r r€ nor il T pass 1 
spection, the yst difficult feature 
lo get rid oO t} gas rmed to keep 
the ice ot the ( ( t under the 
violent boiling action ild require 
a strong, open, dr) sand cone vell 
vented and weighted and can onlv be 
accounted ir ‘by the ntens¢ yak 
action o the first n the f 
of da Sin )] cToss S¢ ) 

If the theory s thie fo] 
lowing could be expect 

1—The first metal Id show 


somewhat the profil an open- 


sand 


casting with maximums thicl 
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3—Coarse polygonal crystals in 
this zone with perhaps oxide in thin 
envelopes, or at the intersections 

4—On tthe upper edge of this zone 
the maximum concentration of blow- 


holes. 


It might be remarked here that it 
is the near wasters rather ‘than the 
wasters that cause the miost loss to 


the ioundry ‘business 


Nonferrous Committee 
Discusses Alloys 


A conference of the advisory com 


mittee on nonferrous allovs of the 


institute of metals division of the 
American Mining and Metallurgical 
Engineers with representatives of the 


United States bureau of mines was held 
at the 
April 25 


bureau of Washington, 


This 


mines 


was the second meet 


ing held for the purpose of develop- 
ing a program of co-operation between 
the nonferrous metal industries, as 
represented by the institute of metals 
advisory committee, and the bureau 
of mines, with especial reference to the 
nonferrous work of the latter organiza 


110Nn 


The conference discussed the ques 
tion of the functions and possibility 
oO! development ot the proposed \lloys 
Research associatio1 now known as 
the Alloys Research Information 
Service As originally proposed, it 


contributions 
the 


was the idea to 


of $250 


receive 


each trom firms in non 


ferrous metal industry for promoting 
a central information service. A fund 
of $40,000 was required for this work 


which would begin as an information 


and abstracting service and later de 


velop into a central research labora 
tor ihe teeling was that, owing to 
the « ss ndustria situatior 

would not be a = propitious time to 


push the matter. Members represent 
ing industrial concerns. stated that 
their companies would be willing to 
enter such an association when con 
ditions are better 

The work o the It ica New York 
station of the bureau of mines on the 
etiect ot inclusions on the endurance 
Oo! illo steels was outlined by 1) 
H W. Gillett who mentioned the 
ise-ot-temperature test as a method 
for tacilitating fatigue tests and showed 
the importance of the problem bot! 
errous ink ne rous metais 

The question ot retractories to the 






Mfg. Co. The facilities of the cerami 
section o the bureau of min¢ were 
offered as a clearning house for in 


formation in regard to refractories for 


the furnace 


] Anderson 





39 


" ; 7 ] } 
nes, outlined thie 


bureau result 
Pittsburgh ex 


the 


of recent work at the 
periment station in regard to 


contraction of aluminum alloys, re 
moval of stress in brass tubing, and heat 
treatment of cast nonferrorus alloys 
He stated that contraction ex 
periments had chill 


molds on 40 aluminum alloys 


linea 
been run in molds 


and sand 


and the results showed that in the 
series of alloys the contraction varied 
between the limits 0.95 and 1.70 per 
cent. It was stated that shrinkage 1s 


dependent upon structural changes oc 
curring on solidification and that there 1s 
necessarily relation 

hot 
It also was said that the effect 


not any among 


shrinkage, shortness, and tensile’ 


strength 


of degasifying and deoxidizing alloys 
might have some considerable effect 
on shrinkage and hot shortness 

The question of so-called  super- 
refractories was discussed, and_ the 
statement made that certain of these 
such as synthetic spinels, had been 


worked out successfully on the Pacific 


ast 
Those 


attending the meeting were 


Wm. B. Price, Scovill Mfg. Co., L 
W. Olser, Ohio Brass Co. Wm. A 
Covan, National Lead Co., Lawrence 


engineer., Geo. C 
Zinc Co., W. R 
Brass Co., P. E 

Nickel Co., H 
Brass Co., H 

mines, R 


Addicks, consulting 
Stone, New 
Webster, 
Merica, 


Jersey 
Bridgeport 
International 
C. Jennison, American 
W. Gillett, U. S. bureau of 
J. Anderson, U. S. bureau of mines 
Comdr H H 


navy 


Bowson, bureau of 


ordnance department, O. C. Ral- 
ston, U. § 
Williams, U 
A. Lyon, U. S 


Moore U » 


bureau of mines, C. E 
S. bureau of mines, D 
mines, R. B 


mines, W. M 


bureau of 


bureau of 


Corst Monel Metal Products Corp 
1. E. Crown, Washington navy yard 
Jerome Strauss, U. S. navy yard, P 
E. McKinney, U. S. naval gun factory 
] I Jones, Westinghouse’ Electr 


and Mtg ( 


Will Use Powdered Fuel 


Pulverized coa n conjunction with 


i> ‘ it » : i a>» 
fuel by the enn ( Iron & 
Railroad Co oil stal 
ition at Ensl \ Che Fuller 
Engineering Co., Al town, Pa will 
nstall the complete coal drying, pul 
verizing and conveying system for this 
plant; also the burners and feeders for 


five 834-horsepower boilers designed to 


operate at 


P00 per 


\\ im kL. Dougherty has be ip 
I ted to the sales force of the Phil 
delphia office o the Independent 


600 VW 


Jacksor 




















Passing of Industrial Depression 
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‘ the DasSsSiny ) thre DOS 
lepre ol Phi turning point 
oted in the early spring, but u 
ears, prosperity’s return will be 
led in the minds ot castings produc 
ers witl oundryvmen's Week, marke 
the cor ntion and = exhibition 
\met Foundryvmen’'s assoc 
at Rochester N. Atte 
ol great limited activity 
hich the indry industry 
pa through i most severe busine 
cris thie Associ again steps 
ward ! calls together the foundry 
men oO country rr another 
memor convent ; Phe exhibi 
tion, the echnical s10ns ind 
terchang ot leas mn the floor 
tiie conve ion ot bet een individual 
hi + 
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ROCHESTER’S LEADING FOUNDRY OWNERS AND EXECI VES ARE PROMINENTLY ACTIVI IN THE PRELIMINARY 
WORK OF CARING FOR THE CITY'S JUNE GUESTS 
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Tentative Program 


Monday, June 5 


10:00 a. m—Opening of exhibits 


Registration 
Joint opening session, American Foundrymen’s asso 
ciation and the Institute of Metals division of the 
American Institute of Mining and Metallurgical 
Engineers 
Tuesday, June 6 


International Session 

Annealing of Gray Iron, by J. F. Harper and R. S 
McPherron, Allis-Chalmers Co., Milwaukee 

European vs. American Molding Machine Practic 
by E. Ronceray, president, Societe Anonyme des 
Establissements Ph. Bonvillian and E. Ronceray 
Paris 

Making Typewriter Frames in a Belgian Foundry, by 
Joseph Leonard, president, Association Technique 
le Fonderie de Liege; Herstal, Belgium 

Destruction and Reconstruction of French Foundries, 
a memoir submitted by the Association Technique 
le Fonderie de France 

Cupola Melting Tests with Mixtures Changing Dur 
ing Run, by Richard Moldenke, Watchung, N. ] 
American vs British Cast Iron, by |! ] Cook 
Rudge-Littley, Ltd., annual exchange paper 


the Institution of British Foundrymen 


Steel Session 


Side Blow Converters for Steel Foundries, |t 


by I 
Levoz, Association Technique de _  Fonderie le 
France 

Tests with Cerium as a Deoxidizer ind = Desul 
phurizer in Red Brass, Cast Iron and Converter 
Steel, by L. W. Spring, Crane Co., Chicago 

A Study of the Change of Grain Size of Silica Sand 
Through the Constant Addition of Clay, by R. J 
Doty, Sivyer Steel Casting Co., Milwaukee 

Accurate Control of Analyses in Acid Electric Steel 


Furnaces, by A C. Jones, Electric Steel Co., 
Chicago 

A Managerial Study of Oxy-Acetylene Cutting and 
W elding ! Foundries, by G. O. Carter 1 


iting ngineer, the Linde Air Product Co 
New York 


1. FF. A. Brass Foundry Session 


2 pon Technical Control of McCcok Field Foundry, by E. H 


Dix Jr., McCook Field, Dayton, O 
Selection of Fuels and Furnaces for Melting Copper 
i Brass Alloys, by T. H. A. Eastick* 


ar 
Porosity of Nonferrous Metals, by R. R. Clarke 
7ittsburgh 
An Investigation of Segregation .With a View to 
Preventing Its Occurrence in Castings Made of 
High-Lead Bronze, by R E. Lee and F B 
Prac Allegheny college, Meadville, Pa 
Brass Forgings, by ( G. Heiby Mueller Metals 
( Port Huron, Mich 
[Two-Part Castings Made n Three-Part Molds 
W. H. Parry, Brooklyn, New York 
Histor Monel Metal and Nickel W M 
Cos Secretary Institut Metals DD 
‘= a 
Wednesday, June 7 
fteel Sess nM 
4 New I tric Furnace, by R. Sylvar \ssocia 


Technique de Fonderie de France 
Impact Tests on Steel, by F. C. Langenburg, Wat 
town Arsenal, Watertown, Mas 
Progress in Open-hearth Process, by Willis McKee 


Arthur G. McKee & Co., Cleveland 


Report of committee on specification for steel cast 
ngs 
1.and A. J. M. M. E. Aluminum Session 
Cracks in Aluminum-Alloy Castings, by R. ] \; 
Bases mines, Pittsburg] 
e Eifect f Impurities on + Ox 


Swelling f Zine-Aluminum \l - y M M 


sue 

Use of Secondary Aluminum  Ingot n Foundry 
Practice, by W. M. Weil, National Smelting ( 
Cleveland 

Aluminum and Aluminum Alloy Melting Furnaces, 
by R. J. Anderson, bureau of mines, Pittsburgh 


9:30 a. m 


of A. F. A. Sessions 


Melting Aluminum for Rolling Into Sheets, 





v 

J. A. Lange, Western Springs, I/! 

General and Gray Iron Session 

A Study of the Weight of Iron Castings ) 
Wise, University of Illinois, Urbana, II! 

Electrically Heated Metal Patterns by ( \ 
Cremer, Westinghouse Electrix & Mig ( k 
Pittsburgh, Pa 

Flask Equipment for Molding Machines, by <A: 1 
Lenz, Saginaw Products Co., Saginaw, M 

Design f Geared Ladles, by A. W. Gregg W r 
Corp., Harvey, Ill 

Investigations Relative to Insulate ( oO 
Design and Performance, by ( I Ma On 
Body & Blower Co., Clevelar 

Electric Cranes in Foundry Service, by A. H. M 
Dougall, Whiting Corp., Harvey I 

Technical School Foundries, by J. D. H " 

R. E. Wendt, Purdue University, Lafayette Ir 

Report of A. F. A. subcommittee nm sp at $ 
1or cast-iron wheels 

Memorial on Corrosion of Cast Iron, by H. Y. Ca 
son, American Cast Iron Pipe ( B ghan 
Ala 

Report ot « nmittee nm specit t $ gray 
castings 
Industrial Relations Session 

Report of A. I A. committee on safety, sanitat 
and fire protection 

Cycles of Depression and Their Preventior I 
Ernest F Du Brul, general manager Nat 
Tool Builders’ association, Cincinnat 

Prevention of Waste in Industry, by L. W. Wallace, 


executive secretary, The Federated Americar 
gineering societies, Washingtor 
Time Study and Job Analysis in the For 
A. J. Kramer, Deering Works, International 


vester Co., Chicago 








Eye Protection and Safe Clothing in the Found: 
by Buell W. Nutt, The Safety Equipment Service 


Co., Cleveland 
Thursday, June 8 


Volding Sand Research Session 


[he Preparation of Steel Foundry Sands, by S. H 





Cleland, National Engineering Co., Chicag 

Establishing a Method of Testing for Green Bonde 
Strength, by R ] Doty, Sivyer Stee Casting 
Ce Milwaukee 

Significance of Screen Test 9§ Molding Sar by 
H. A. Schwartz, National Malleable Casting Cx 
Cleveland 

Reports f joint ommittee of American Foundry 

en's association and National Resear inc 
nmittee on molding sand researcl 
Friday, June 9 

ist /ron Session and General Business Session 

Tt Manufactur and Properties of Refractories for 
Air Furnaces, by (¢ E. Bales, Louisville Fire 
Brick Co., Highland Park, Ky 

The Behavior of Fire Brick in Malleable Furnace 
Bung by H. G. Schurecht bureau of mines 
( mbus, Ohio 

A European View of the Malleable Problem, t 
Levoz Association Technique le Fonderie de 
France 

Use ot Carbon Dioxide Recorder n Controlling 
Combustion of Powdered ( a by D M scott 
The T. H. Symington Co., Rochester, N. \ 

l se Pulverized Coal for Malleable Foundries y 
E. E. Griest, Chicago Railway Equipment C« Ch 
cag 

When and Where the Foundry ot 1 Use Electric 
Heat by E I Collins General Electric Cc 
Schenectady, N. ¥ 

Report of committee on Malleat Castings specifi 
cations 

The Relation of Temperature to the Form and 
Character of Graphite Particles in the Graphitiza 
tion of White Cast Iron, by E J ( Fisher 


Atlas Die Casting Co., Worcester, M>-*s 
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TE! ACCOMMODATIONS AND rHE VARIOUS FEATURES Of} ENTERTAINMENI ro. BEI PROVIDED 


PLANNED IN DETAIL BY LOCAL COMMITTEES 
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Rochester C ti & itt 
Executive Committee Hotel Committee 
N \ Voorhis a Tones, urt? American Woodworking \ ( 
chairman Galusha St Works \. R. McHer r. H. Symington ( 
P. B. Van Deuse \. J. Mess Powers Hotel 
Secre Rochester amber ez p lici ’ 
Schuyler H. Earl Gleas Works ublicity Committee 
r +f rod« 
Matthew Elliott ker Foundry Co. hdga i Edwa 
} Tr > —_ a . : 
H. G. Hetzler Nortl West Foundries Ime chairman Rox er I sustriai I \ 
A. H. Jones American Wood Working Machine | George Ely \merican Woodworking M 
ell e ert a” undicion . 
George B. Pettingill I H Symington Co H UG Stellwayer N West Foundries, I 
r. A. Soults Sill Stove Works ; . 
sero : 1 Reception and Information Committee 
Louis P. Willsea Willsea Works : - 
Louis I W illsea, vit 
Entertainment Committee Willsea Works 
H. G. Hetzler, chair ir Batzold National Car Wheel (| 
man ae Northwest Foundries, I: Matthew Elliott Erie Foundry ( 
; Paleende lames nningham m & 
David Baxter Monroe Ave Brighton Statior W Fulreader ame Cunningham, Son & 
A. N. Brayer ia Co-operative Foundry Co lames E. Gleas Gleason Works 
C. E. Hoyt. Secretary American Foundrymen’s Ass G. W. Griswold S. B. Roby Co 
Ww. B Rob nson Iron Age, Pittsburgh, Pa Fratz Haverstick Haverstick & Co 
Ww. W Sanderson Carborundum Co., Niagara Falls, N. \ David R. Henry Flower City Foundry ¢ 
E. A. Scheibe P Bausch & Lomb Optical Co Charles P Her Ingersoll, Erskine & Hesly 
William J. Wark E. J. Woodison & Co., Buffalo, N. A. C. Kehr Foster-Armstrong Co 
Delos H. Gray National Brass Mig. Co V. C. Kreuter \merican Laundry Ma 
V. L. Whitehead Whitehead Bros., Buffak Paul J. Lemke Bausch & Lomb Optical ( 
Tames McHenry Gleason Works 
Banquet Committee Ss. E. Miller Sargent & Greenleaf, I: 
W. R. Bean, president American Foundrymen’s Asst S. W. Miller Rochester Welding Works 
Alfred R. Howell ) Charles S. Ow Chapin-Owen Co 
| P Pero ( Theodore Pickering Josiah Anstice & Co 
past presidents American Foundrymen’s Asst Robert |! Poole General Railway Signal ( 
G B Pettingill I H. Symington Co I A. S ts Sill Stove Works 
Le s P. Willsea Willsea Works Mayor Clarence D. Var 
‘ Zandt Cit Hal 
Golf Committee 
Matthew Elliott, chair Finance Committee 
man Erie Foundry Co Schuyler H. Earl, chair 
Donald §S Ba ws Tr. H. Symington ( man Gleason Works 
William S. Riley W. S. Riley Co Matthew Elliott Erie Foundry Co 
ee Weller Kellogg Mtg. ¢ Norman Van Voorhis Galusha Stove Works 
some pleasurable meaning to the mind remarkable in so extensive an institu- workmanship required’ tn the casting 
of all present. One has but to visit tion. Unique in its product and its’ which are used 
and become acquainted with the com management, this concern boasts a The firm of Bausch & Lomb was 
nunity and its people to find the veterans club of 200 members who_ established in 1853 to meet the need 
germ from which this reaction is cul have been employed with the com for better lens than could be imported 
tured pany tor ove! 25 years John trom Europe As the busniess de 
Rochester fundamentally is a city of J. Bausch, America’s pioneer manu veloped optical glass was imported’ in 
homes. Its industries are those which ftacturer of optical goods is 91 years increasing quantities from Europe 
demand the highest type of intelligent old; yet each day he takes his place Early experiments in making this 
vorkmen, and its executives all seem in a small shop on the upper floor necessary raw materials were futile 
mbued with the feeling which made and exercises a kindly paternal influ but with the start of the war and in 
the old time close knit organization ence in the affairs ot the whole inst: tensified effort, a thoroughly satis 
th its close personal association the tution lactory product was evolved and today 
del which modern welfare activi In on the corners « this great the achievement, lirgely due to this 
seek to follow. This human n establishment stands a foundry which company has broken a European mon 
terest, the close contact of manager is perhaps unmatched throughout the opoly of long standing 
nd man and the mutual respect for world. Its output includes iron cast Rochester has been termed the 
the high calling of each, has set up this ings for the machines, containers and Cif\ ff Varied Indust» This ap- 
“i 
ut strongly evident Rochest precision instruments used in making  pellation is so often used in describing 
| s aided and tered by an the lens, microscopes, telescopes, ev the various cities this untry 
tiv d ficient chamber of com glasses binoculars range finders, here local demand and the isolation 
eres d is advertised to the world periscopes and others of the 700 dif which existed before the country was 
b he character of the products made tent products manufactured by the tied together by rapid transportation, 
thin Rochester but it could not company Further, a most complet brought many lines of industry, that 
exist without the assistance of the brass foundry is in constant service 1 brief statement supporting Roches 
high standard of industrial ideals supplying the many metal parts which ter’s use of the title may be of inter 
The Bausch & Lomb Optical Co. is enter into these same products. As est 
tvpical of the industries of Rochester. Paul J. Lemke, the superintendent of Evervone who has heard of Ro 
Emploving approximately 4000 people, this interesting foundry states,“Nojob- chester thinks kodak by reflex, and, 
with almost 25 acres of floor space, bing shop could stay in business and such is the merit of advertising, the 
close contact is maintained between meet the rigid requirements of our name of the company which is coupled 
the officers and employes, and the customers."”’ He might have added that with this term follows closely. Under 
sincere understanding which exists is few could attain to the quality of the prestige of this company's output, 

















Broad streets make the business district pleasing 








Three waterfalls on tke Genesee attest 
the power resources of the city and add a 
measure of scenic beauty and attractiveness 
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Rochester's public buildings possess a 
simple dignity and effective style—At 
the left is the court house and above 
is shown the Memorial art gallery on 


the University of Rochester campus 




















A. F. A. Visitors % | 


and Varied Points of Interest 




















High architectural standard is evidenced 
even in the manufacturing buildings 








Many interesting parks are with- 
easy access by street car 











Five steam and five electric lines 
reach the city—One of the railway sta- 
tions is shown above—At the right is 
one of the armories of which two are 


maintained in Rochester by the state 
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NG EXPERIENCHI IN HANDLING LARGE CONVENTIONS AND PUBLIC MEETINGS HAS DEVELOPED IN 1 
PECULIAR APTITUDE FOR SUCH AFFAIRS 
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Rochester leads the world in the pro- 
duction of cameras, films, and other 
photographic supplies. The firm pre- 


length es 
first 


viously mentioned at some 


blishes the city’s claim to place 


i the manufacture of optical goods 
Chermometers check protectors hiling 
devices and office systems, soda toun- 


tain supplies, chutes, 


ih 


vhich first place production 


chart is claimed, constitute another 
count toward the title of the City of 
Varied Industries Other materials 
ind finished articles which appear in 
the list of manufactures read like the 
index of a mail order catalog. A 
hasty enumeration will suffice: Auto 
mobiles, equipment and parts for auto 
mobiles and trucks, machinery, elec 
ical supplies and equipment, trunks, 
stoves, stamped metal ware, pertumes 
urniture, tools, dental chairs, jewelry, 
castings, candy, paper boxes, _ beds, 
carbon paper, type-writer ribbon, ivory 


shoes. mens clothing, railway 


buttons 


equipment, ry machinery rail 


way signalling devices, tools and many 
other smaller industries which go to 
inake up a total of 350 commodities 
from 1650 different factories. One ot 
th most mportant branches of those 


manufactures considered 


n the light of foundry operations 1s 
the building of railway equipment and 
enaling de es r ( eral Rail 
iy Signal Co. operates an extensive 
vrav-iron, brass and aluminum foundry 
Closely adjoining the plant of the 
Tr. H. Symington Co., which embraces 
ibout Six a cle one root 
| output of the latter institution 
onsistS Of Maticabie-1Tro08n journal boxes 
ad dratt-gear attachments for both 
sseng d eight cars, and mall 
rie castings oO othet railway equip 
ent Che foundry is one ofl the 
gest exclus malleable shops in 
the country vith ts melting capacity 
of 45,000 tons of finished castings pet 
Ca Lhe whnaces, each capable ol 
indli r two 6-ton charges per day 
e fired with pulverized coal supplied 
1 i central station [The castings 
( i iled 1 21 annealing ovens, 
each with a capacity of 80 tons. Th 
erage production of journal-box and 
dratt-gear castings 1s sufhcient to equip 
»OOO cars nua Donald S. Bar 
ws ct resident in charge of op 
crations ane George B Pettingill, 
general pure sing agent of this firm 
active in the preparations which 
Rochester Ss making rot the enter 
Ininent ( Vis reg ours men 1) 
pure 
Machinery manufacture also _ plavs 
an important part in maintaining the 
city’s stand in the foundry world. The 


Machinery Co., 
Machinery 


American Laundry 


W oodw orking 


American 


THE FOUNDRY 














Co. and the Gleason Works stand out 
strongly in this regard The lattes 
is a large producer of machine tools 
and possesses an exceptionally well 
designed plant 

rhe industrial standing of the city 
may be traced directly to its natural 
power facilities, and its location with 
reterence to water transportation. he 
( vers with its series of three 
! n the city limits gives a com 





bined drop of 267 feet and develops 
over 50,000 horsepower! which is. uty! 
ized to the fullest extent in driving 
industrial machinery Further, — the 
same river provides a natural port with 
ready access to Lake Ontario. In fact, 
the rive! has made Rochester, as a 
passing glance at the history ot the 
community will show. 

Even before the advent oft the 
white man, the Seneca nation of the 
lroquois tribe, migrating across trom 
west of the Mississippi found the 
Genesee valley attractive. This na 
tion, which with the Onondaga and 
Mohawk tribes comprised some 1400 
to 1500 people, dominated northern 
New York, subdued some of the less 
fierce tribes and played a most im 
portant part in determining the right 
of future possession between the rival 


claimants, England and France 


[The vicinity of Rochester is full of 


historic associations which hark back 
to the davs of the Senecas, and the 
trails of that tribe provided the path 


which the whites came to the 


banks of the Cenesee An adopted 
son of the Senecas, Indian Allan, was 
the first white settler of whom record 
exists, and his possession of a tract 
of land now embracing Rochester was 
prompted by the avanlabuility ot wate! 
power for a grist mill 

In 1800 three pioneers pushed out 
from Marvland with their families to 
establish their homes in what was then 
he western frontier ‘hese men wert 
Co \\ il Fitzhugh, Maj. Charles 


Carroll ind Col Nathaniel 


Rox he ster 


The latte n 1802 purchased a tract 
of 100 acres from Indian Allan, pay 
ng $17.50 an acre [The standing of 
this ma whose name was given to 
t cit vhich will welcome the 
‘ Irvmen next month, may be ap 
pre ited from the fact that he was 

nembe of the constitutional con 
vention from North Carolina and 
further that he had been deputy com 
missioner general of military stores fo 
that stat with commission to man- 
ufactu rms Thus this mat who 
1 his time might be classed as an in 
dustrial leader, set up a community 
based upon the natural facilities of 
the locality With his wite, hve sons, 
five daughters and 10 slaves, he built 
a settlement, established a saw mill, 








405 








a grist mill and later set up at Dans 
ville, near Rochester, the first paper 
mill west of New Jers 

The community must have grown 
with marked rapidity, for when the 
British and their Indian allies threat 
ened a landing t Port ot Gen 
esee in 1812, } Rochester patriots 
journeved cross co t nd wit! 
other settlers discou ed the attempt 
lhe lores thougn mal was iug 
mented in the sight «¢ the British 
commander by ma ing the men 
over the brow of a hill and back 
ivain out of sight t the foot vith 
such success that the attacking ships 
drew off without attempting fight 

Commercially, the city was on a 
irm tooting at this time, but incor 
poration, under the name of Roches 
terville did not occur until 1817. This 
name soon was. succeeded by the 
present appellation and a steady 


growth ensued until Nov. 4, 1824 
marked another important step in in 
dustrial development which may be 
traced directly to the citv s location 
On that date, the | rie canal was com- 
pleted and a new gateway for the dis 
tribution of manufactured products 
became availabl Today, this water 
wav has civen way to the newly com 


pleted New York State bar 


oC canal, 
which runs into the city, with a har 
bor three miles ng, and two piers 
ich nearly an il long Che old Erie 
canal at present is being converted 
into a subway for uburban_ electri 
trains with a boulevard reaching di 
rectly through the heart of the bus 
ness section and across the residential 
districts from. the itheast to the 
northwest 
As the city grew and developed, 
the varied industries took their plac« 
in the march ot commerce \ study 
of the cd velopment of the different 
lines would demonstrat the fluence 
of the changing markets upon th: 
chat icteT ot the comn oditi pro 
duced However, space does not pet 
mit, nor reader interest warrant such 
a study Suffice it to sav that the 
fundamental demands o fe influenced 
the character of the factories con 
struced. Some of the present stove 
foundries, Tor examp! ame mto 
carly existence The Galush Stove 
Lo headed by Nort il Van oorhis 
chairman of the local col ttee Mm 
(harge ot arrangemel oO the con 
vention in June vas established in 


1853 


The 


stove 


Co-operative Foundry Co., 


manufac- 
1867 
of 


another and furnace 
uring plant was established in 
by Nicholas’ Brayetr 


Frank N. Brayer, 


the father 


its present directing 


head. This latter firm, was of the 
character which its name implies, as 
the original stock under a_ capitaliza- 
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Where To Find Exhibitors at Rochester Show 
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Bill Is All Set for the Rochester Show 


BY PAT DWYER 
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Valve Firm Operates Four Shops-ll 


Melting, Molding and Core Departments of the New Brass Shop on Second 
Floor—Electric Furnace Installed—Malleable Shop Being 
Modernized- Cupola Metal Used for Fittings 
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& Foundry Co., to facilitate stock room on the floor below by the in Fig 2. These are manufactured 

handling operations This building, ot small l-ton, ir-ope rated elevator the Arcade Mtg oO Freeport, 

steel frame and concrete, has large areas shown at the right, Fig 2. It is poured The molding floors are served 

of glass sas! 1 a monito 0 ym the furnace into ladles operated unique sand-handling system 

arry away the smoke and tumes trom by a special pouring device and car-_ tion to two tuh molders and 
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Tests from Heats of Steel after Iron 
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Checkered Floor Plate Made by Hand 


BY M. E. DUGGAN 
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Conventions Stimulate Industry 
ONVENTIONS 


primarily aTe designed ds 
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Foundry 
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form o1 the written word, he considers it too much 
bother, shrugs his shoulders, and mentally decides that 
(iseoret velcome to any honor or glory he may de- 

e frot uldering the burden 
he element of personal contact 1s greatly muted 
its se d influence by the fact that the major 
t toundryvmen are closely held to one locality bv the 


ery nature of their business and therefore, although 
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Trade Outlook in the Foundry Industry 


AY has continued to make edia \ 
ses rT us il nprovement he | I . ca ( é 
\pril FF e foundry industry 1 . ] er | f ( 
noted I] ts have ste vdily ae ( ) ( er tor OU ( ( “4 
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entiful except he etail sales of ever iV « ( C eneral 
modities, purchasing has been resumed THe ( ( ( 
every line Only one small cloud is noted in tl ipport the ene! mprovement 1 
business horizor lhe coal strike remains unsettled All Factors the foundry industr During April 
many large industries have not secured fuel for tlien Favorable the railroads order er 31,500 car 
immediate needs and inroads have been made or making a total er 70,000 for the 
ind coke stored in practically every locality first tour months of the vear. ( 
Up to the middle of May, the effect is nearly three times the entire number purchased dut 
of the coal strike on industry has ing 192] (Orders recorded to da are at the rate 
Effect a been contrary to all expected results. of 210,000 cars a year. This has marked effect 
Paradox Fundam ntally, the interruption of both steel and malleable foundries, and togeth« 
fuel output was expected to hampet with the automobile demand ha nereased the opera 
practically all metal working lines tion in the latter branch of the toundry industry to over 50 
This in turn, it was thought, would linut demand, per cent of capacity or about 65 per cent of norma 


for semifinished products, bring lower prices and thus Nor is the improvement limited to az ne branch of 
in the ultimate, stimulate business Qn the contrary. the castings industrv or to any one localitv. Foundry 
production has not been hindered: higher prices ha ( operations on. the 
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Equipment Demand Is Spotted 


Varied Sales Reported from Different Sections—-Western Inquiry Continues 
To Improve in Step with More Active Foundry Operation 
New Projects and Additions Scattered 


EKSPITE the steady improvement noted in the foundry in condition for actual operation r} 

foundry operations, the purchases of foundry 4 large contract and such an opportunity has not been 
equipment are irregular. Some sections, given for some years. The Rundle Mig. Co. Mily 
notably the Chicago district observe a heavier kee, is building an addition 60 x 210 feet to includ 


demand, and increasing sales are in prospect. Reluctance a cleaning room, 80 fect long, blacksmit shop 20 feet 


to buy is noted in the East, except in molding machines long and the remainder a_ patter: hop. Equipment 
which are fairly active. George A. Reed & .Son, tor this addition will include a sand-blast room, tumbling 
Gloucester, Mass., iron and brass founders will con barrels, flexible shaft grinders, floor and edge grinders 


struct an addition The Fox Furnace Co., Elyria, O. Equipment for the blacksmith shop already is provided 
has purchased a cupola from the Whiting Corp., Har The new foundry of the Keith Furnace Co., Des Moines 


‘vey. Ill. lowa, is under way and will be in tl market short] 
tor a cupola, tour tumbling barrels an ecesSal cranes 
tern Requirements Light ' a aa 
It wi have a capacity ot about 12 tons of iron pet 
F OUNDRY equipment buying in the East continues day. Both these projects are in the hand f 4 r. 
restricted largely to replacement orders Few new win Co. Chicago lhe Ford Moto Co. continu to 
foundry projects are coming out and_ the situation add to its foundry equipment and has placed an « 
appears to have changed but littl within the past two with the W hiting Lor] tor twelve Z2000-pou 
eeks. In no case is any extensive buying noted. Sev geared crane ladles. The same , tal 
eral projects are contemplated for which equipment order for four 7500-pound heli , ; 
has been tentatively figured, but there are no signs ot Davies & Thomas, who have the contract for th 
ediate action The Wheeler Condenser & Engi New York vehicle tunnel segments. From the san 
ering Co., Carteret, N. ] recently was contemplating maker the National Malleable Castings Co Chicago 
to make alterations to ts present foundry instead As has taken SIX 42 x 60-inch tumb! ne arrels ind the 
the result of this ange, the company has reduced an Studebaker Corp. four 36 x 72-inch tumbling barrels 
nqui for two 20-ton electric cranes, with 60-foot span [yemand for cranes is strong and considerable comp 
to one 20-tor ! th a 50-foot span, this’ busi tition exists. Cupolas are in demand and one cor 
ss going to Pawling & Harnischfeger Co., Milwau cern has shipped eight or ten to eastern users within 
kee The company also contemplated the purchase ot a short time With renewed activit on the part al 
several cupolas, but it has temporarily withdrawn trom foundries, demand for general found ipplies 1 
the market hie National Foundry Lo. of New York, creasing 
Brooklyn recently has closed on a sand cutter and 
still figuring on a little additional equipment. Al Molding 4 iw i urgn 
though the Advance Boiler Corp., Poughkeepsie, N. Y., A’ THOUGH =§$sufferinge but = slight! f the effects 
s said to have closed on som equipment lotr its of th coal strike through , ‘ 1) d 
roposed new plant, this company is also still in the tion. foundri in the Pittsburgh district ais a fi 
rket Interest is shown in the announcement that present equipment employed before adding much to the 
the Western Maryland railroad will build a new cart wav of new Users of castings appare , pres 
repair works at Fort Covington, Baltimore, and that more hindered by the fucl shortage than mak and 
the Pennsylvania railroad will erect an extensive ad accordingly are not orderins a eer | . 
ditidén to its car repair shops at Altoona. However, it ing their opinions on tl owtent of i 
has not been definitely established as yet, that fou fore then ellers of found: equipment a greatly e¢1 
ary equipment \\ | be required The Pennsyly ihlia Tal couraged ovel prospects Sal ot nd . was core 
oad 1 nquired tentatively on six 15-ton elect: ana a ee eee oils PE ee ee 
cranes with 97-foot span, for the proposed additi the mast twa < ‘ 
at Altoona The New York Central railroad has not — of molding machin haa wre aol 
vet come into tl market for foundry equipment tor ‘dely separated uset The Duquesne Steel ound) C 
ts proposed West Albany, N. ‘ development Ithe Pittsburgh, ordered oO { olle 
it S 1 i¢ t 4 t ( T eme i r¢ t ro + Le man tne t \I ( ) +} 

( M0 num) ol otl O 4 
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ipment on ers in (¢ cago Ne ) sand. sifti ’ - 
1 , eing planned at eau el olas, ete \ ne ‘ oO ! é 
( ( » fit the ( operatio1 | Whit various types gives pro e c cl I | 
oe t to f sh all the ec t eelbarro et ! 1 th 1 ‘ 
ae Jew York ¢ Wheel ( iIthough se te | 
LT mond T 2) 11¢ cast t ‘ X14 the. \ to Tile 0 | 0 
] ] cidentals mnecess to pu d ve oO ( ! 





THE FOUNDRY May 15, 1922 


ed, new mn been tairly numerous t t f which have gone 


negligible into toundries, others and other companies 


strike is The Fort Pitt Malleablk ! . Pittsburgh, recenth 
The closed on two 7 aa mV cranit Wi h Mannu 
\ Maxwell & Moore Lan | { | 








What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 























